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Design, Molecular Docking and Ultrasound Synthesis of Novel
Ihdolizine
Derivatives as Potential Anti-Microbial Agents
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Introduction: Bacterial and fungal infections are known to be the most important
disease in people with a weakened immune system. In last two decades, bacterial and
fungal resistant infections have been significantly increased. Therefore, the discovery of
new microbial agents in the years to come is hard and urgently needed.
Today with increasing the number of fungal opportunistic diseases such as candidiasis,
the use of antifungal drugs, especially those called azoles, is on the rise.
Unfortunately, the biggest problem is drug resistance, that has drawback the long-term
use of these drugs. Therefore, researchers are trying to find new compounds with
antifungal affects.
Among available compounds, Indolizine and its derivatives due to structural similarity
to Azole antifungals are good choices. Finally, azolic antifungals by inhibiting the 14-
alpha demethylase enzyme inhibits the synthesis of fungal cell wall. Indolizine is a
two-ring heteroaromatic and analogue of indole that its derivatives have become the
studied compounds of pharmaceutical chemists due to their many biological and
pharmacological applications. In this study, due to the structural similarity of the
indolizines to the azoles, we decided to design,synthesis and investigate in an in silico
approch the effects of some of indolizine derivatives as an inhibitor of l4-alpha
demethylase , so that, if the results are successful, these derivatives in the in vitro
environment To be tested.
Methods: Lanosterol 14-alpha demethylalase enzyme crystallographic structure was
first obtained from the Protein Data Bank site and stored in pdb format after editing.
Then, the structure of the desired compounds was drawn up using ChemDraw software
and then optimized with HyperChem software and stored in pdb format. Then, using the
AutoDock program, the molecular docking of each ligand was designed on the receptor,
and after assuring the confirmation of the molecular docking results, these compounds
were synthesized in the laboratory under ultrasound radiation.
The synthesized products were purified and their melting point was taken. Then, the IR
spectra, 'HNMR, '3CNMR spectra and their Mass spectrometry were taken.
Results: The results of molecular docking showed that the designed ligands had good
affinity to the enzyme, the accuracy of the synthesized structures was confinned by the
IR spectrum, 
'FilU\,R., '3CNMR spectroscopy and Mass spectrometry.
Discussion and Conclusion: After reviewing the results of the molecular docking
shown in Table (1-3), it was found that all four compounds have a negative AG than
IV
,--Kt +^o),'*
fluconazole, which is a l4-alpha demethylase enzyme inhibitor, thus Have a better
affinity than fluconazole to the enzyme. Among the synthesized compounds, the 3- (4-
bromobenzoyl) -2- (2,4-dichlorophenyl) indolizine-1-carbonitrile (D) compound was
selected to have a lower binding energy than other synthesized compounds, and further
studies on this compound (Figs. (3-28) to (30-30)) showed that it was well located in the
active site of the enzyme, and that the links with the iron atom of the heme molecule
and amino acids were well established.
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